Freud regarded the manifest dream no matter how disguised as a wish fulfillment. This is due to the nature of the latent content which acts as the principal source of psychic energy. What happens in the dream is that partial gratification is achieved by means of fantasy, since full gratification through appropriate action is rendered impossible by the state of sleep. Since motility is blocked, fantasy is used as a substitute. In terms of psychic energy it could be said that the cathexis attached to the id element in the latent content activates the psychic apparatus to carry out the dream work and achieves partial discharge via the wish-fulfilling fantasy image.
If the dream state is compared to waking life the former shows a preponderance of primary process which is associated with the libidinal drives or the id. Sleep tends to produce a relative weakening of the defences vis-a-vis the 'repressed', with the result that the latter has a better chance of becoming conscious during sleep than during waking life. This difference between sleep and waking life is regarded as one of degree rather than one of kind. In many dreams the ego's defences introduce or compel such a high degree of distortion that the access of the 'repressed' to consciousness is indirect.
In terms of the structural hypothesis, during sleep several important ego functions are more or less suspended. Reality testing, the ability to differentiate between stimuli of internal and external origin, is markedly diminished. Also there is motor paralysis; the ego does not have the use of those tools by which it attempts to actively master the environment. Regression is observed in that an earlier more primitive mode of functioning takes over and the primary process takes precedence over the secondary. Because some ego functions are altered or suspended, id forces become comparatively more compelling and apparent.
Although Freud focussed his attention on dreams he also considered some aspects of sleep as a whole -the ego's reality testing function is suspended during all sleep and not just while dreaming. To a greater or lesser extent the same is true in the case of the motor functions (4) . Freud regarded sleep as necessary and, in some way, restitutive (8) . However, he leaves the rest of this area to the neurophysiologists (10) .
Psyche and Soma in Psychoanalytic Theory
The question of how psychoanalysis brings together psyche and soma and how it attempts to bridge the mental and the physical is now considered. This poorly understood borderland is occuped in psychoanalytical theory by the id and the instinctual drives. When Freud discovered the unconscious and the primary process he assumed that this part of the mental apparatus had a type of energy at its disposal and that some somatic process, some mechanical or endocrine source must underly all aspects of mental functioning. He wrote that "By source of an instinct, is meant the somatic process which occurs in an organ or part of the body and whose stimulus is represented in mental life by an instinct. We do not know whether this process is invariably of a chemical nature or whether it may also correspond to the release of other, for -example, mechanical forces." (9) Exactly what the boundaries of the id are is still unknown. Today most workers in this field agree on the following assumptions: the concept of a continuum probably best describes the separation of ego from id (Beres describes the id as "a step beyond the pure biological drive and not yet the organized wish or fantasy"). The id is not a static concept but changes with time; in mental life there is some kind of energy at work and in the id this obeys the primary process; and the id contains the instinctual drives and always obeys the pleasure-unpleasure principle (25) .
Basic to this discussion is the view that stimuli originate within the organism -this means within the soma or the physical part -that these stimuli reach the mind, and that in the mind (that is in the mental apparatus) these stimuli result in a psychical or mental representation.
The REM Phenomenon
In 1953 Aserinsky and Kleitman (2) discovered that four or five times during a normal sleeping period a state appears which has physiological characteristics differing from those usually associated with sleep. These include rapid eye movements (REMs) and an activated EEG. Subjects awakened during this state recall that they were dreaming. The phenomenon is a cyclic one, as if an internal biological clock were at work. The timing of the rhythm is relatively impervious to external stimulation. Paradoxically, although it is most difficult to rouse the sleeper in this state (the arousal threshold is at its zenith, as is the state of motor paralysis) the physiological findings are those of an activated, highly emotional state, similar to that of waking life. Anatomically the electrophysiological activity associated with REMs originates not in the newer more advanced forebrain but in the pons. Hence the labels pontine sleep and rhombencephalic sleep (5) .
An association has been made between the REM state and what is considered in psychoanalysis to be the id (6) , and attempts to establish an anatomical basis for the id have led workers to the phylogenetically old parts of the brain. The work of Papez (20) and MacLean (17) suggests that the drives are involved with the limbic system, which includes the hypothalamus. Olds (19) through self stimulation experiments, discovered reward and punishment centres in the limbic and hypothalamic areas. Hoebel and Teitelbaum (14) have shown that the points in the hypothalamus which are related to self stimulation are also connected with drive activity. It is significant that the centre in the pons which appears to activate the REM state of sleep is also connected with the limbic system (5) .
The REM/non-REM pattern is a cyclic one and is closely tied in with the organism's size -the cycle length in smaller animals tends to be shorter (5) . Physiologically the drives are suspected of operating in periodic fashion, and evidence for this comes from observing waking behaviour in animals (18) . Hunger and the sexual urge in animals are dealt with in relatively fixed stereotyped patterns which suggests that environmental considerations are somewhat less important than in man. Hartmann attributes this to a lesser degree of ego development because in animals the ego is less well differentiated from the id. In his paper "On the Theory of Instinctual Drives" (12) he invokes the structural hypothesis to clarify the difference between instincts in animals and drives or triebe in man. In animals, behaviour is less flexible because it is more closely connected with the psychic wish. Relatively speaking, the internal needs hold stronger sway over the animal. Thus, there is less ability to delay gratification. In man the ego is more isolated as it has greater autonomy from the id. Accordingly, although the needs are felt, the ego has more power over the id and can delay gratification. The ego's function of reality testing is much more important in the balance.
In the light of this discussion the following psychoanalytic viewpoint can be put forth. The important difference between waking life and sleeping life can be seen as a difference in the state of the egowaking life is characterized by organized, directed behaviour and the ego is in relative control. During all sleep, there is some abeyance of several, but not all, ego functions. This withdrawal of ego controls occurs on two fronts: in relation to the external environment the ego function of reality testing is suspended: in relation to the internal environment the ego withdraws some of its hold over the id. These two concepts go hand in hand, for reality testing is one of the tools used by the ego to deal with the id. What is released or uncovered during sleep might be understood in psychoanalytic terms as a state of functioning at a regressed or more primitive level. The neurophysiological findings show that this state exhibits cyclic, rhythmic pulsations of activity which are subjectively experienced as dreams. Since dreams are associated with wishfulfillment (10) , this activity may be regarded as close to what is called psychic energy. It is as if psychic energy, bound by the ego in waking life, becomes unbound or uncovered during sleep and returns to a more primitive pulsating pattern of functioning. All this happens under the umbrella of motor paralysis. The ego can 'let go' safely without any fear of dire consequences in terms of actual behaviour. This would be analogous to the concept of disengaging the clutch of an automobile while the engine idles freely.
Another way of presenting this point of view would be to say that during sleep there is ego regression and that sleep is a state in which ego and id are less well differentiated. These terms are not intended to describe discrete entities; by id is really meant a preponderance of id elements over ego elements and by ego the reverse.
In an indirect way a comparison was made between the psychic operations of the state of sleep in man and the primitiveness of waking behaviour as seen in animals, but this comparison is not accurate. It would be more correct to suggest that, excluding the important difference that sleep is marked by motor paralysis, the difference between sleeping life and waking life in animals is less marked than it is in man. This would be consistent with the view that there is greater autonomy of the ego in man (12) .
Ontogenetic Considerations
From an ontogenetic viewpoint there are three neurophysiological findings worth noting. Firstly; in infancy the three basic states, REM sleep, non-REM sleep and waking life are difficult to distinguish. Surprisingly, of the three, REM sleep and waking life appear to be the most alike when observed clinically (5) . The lack of distinct boundaries in the earliest stages. suggests no separation of the mental apparatus. Secondly, the sleeping to waking life ratio diminishes with age (24) . This would suggest that the ability to maintain integrated ego-directed waking life behaviour for longer periods takes time to develop, and that in the earliest stages of maturation a return to the sleeping state has to occur more often and for longer periods. It seems likely that the sleeping state has some restitutive function which is necessary for both ego development and regular ego functioning.
The ratio of REM sleep to non-REM sleep also changes as the organism matures (24) . Newborn infants spend 50 per cent of their sleeping time in the REM state and adults only 15-25 per cent. Looked at solely from the viewpoint of dreaming this finding is unexpected. If dreams are based on past experience, their number would increase rather than diminish as the organism matures. However, the prevalent view is to see the REM state as a neurophysiological phenomenon, associated with the psychological state of dreaming. If the REM state is thought of as a peak of psychic energy or of energy related to what is considered to be id forces, then the ontogenetic findings concur with psychoanalytic theory. A higher degree of unbridled psychic energy would be expected in the newborn infant than in the adult.
The reason for this state of unbridled energy decreasing with. time is not known. To suggest that some of this id energy is used up and taken in by the growing ego would concur with psychoanalytic theory but would be too speculative. It may be that with age the energy is spent or the nature of sleep changes as the individual matures; that as the ego develops it allows a lesser degree of regression during sleep and consequently psychic energy appears only at the height of its peak. Whatever the specifics, the general proposition appears to make sense.
In the light of the neurophysiological findings and with this general approach in mind, the following ontogenetic theories of psychoanalysis can be examined: a) the id changes during the life of the individual (25); b) ego development is not a gradual process as most of the change takes place in the first two years of life (4); c) during adolescence there is a re-eruption of id forces following a period of relative quietude (4) .
How does the id change with time? Schur (25) in his discussion of the development of the id suggests that qualitative changes occur as the individual matures; the complexity of the experience of satisfaction increases with the development of cognition. Although the REM state exhibits quantitative changes with age -a decrease in the percentage of time spent in the REM state and a change in the length of the REM! non-REM cycle (24) -there is no evidence that a neurophysiological change occurs in the quality of the REM state (5) . Perhaps the psychoanalytic concept of a changing id can be understood in terms of REM activation acting upon a maturing brain which has an ever-increasing store of memory traces.
Two aspects are important in ego development -total sleep diminishes gradually with age and waking life takes up a proportionately increasing amount of time (24) . As previously mentioned this suggests that the ability to function in an organized, integrated way (as in waking life) takes time to develop and that as this ability develops in the organism less and less time is required in the sleeping state, which is in some way restitutive. However, although the ratio of total sleep to waking life changes gradually this is not true of the ratio of REM to non-REM. The REM percentage drops abruptly in the first two and a half years, from 50 per cent of total sleeping time to 22 per cent (24) . If the REM state is connected with psychic energy this would be consistent with the psychoanalytic view that there is a major shift in the first few years in the ego-id equilibrium -a shift favouring the ego. Also, there is a slight increase in the percentage of REM sleep during late adolescence and early adulthood (24) . This increase is not an absolute one and does not reflect an increase in amount. It is due to the fact that REM sleep does not diminish as quickly as does total sleep. Nevertheless if sleep is conceptualized as representing a re-gressive and more archaic form of functioning and the REMs as representing peaks of instinctual energy within this archaic cycle, the neurophysiological findings lend tentative support to the genetic theories of psychoanalysis.
Phylogenetic Considerations
The REM/non-REM cycle is found in all mammals and perhaps in birds but not in reptiles or lower forms of life (5) . It is speculated whether species exhibiting REMs do dream. REM activation in lower mammals would be associated with a less differentiated brain and with memory traces which are less complex and organized. That the psychological phenomenon of dreaming might show concommitant differences could be speculated. A more important difference between man and other mammals might lie not so much in whether there is a difference in dreaming between man and other species but in the fact that man's waking psychological state is less tied to biological rhythms -that is there is greater ego autonomy.
The fact that the REM/non-REM cycle as such does not exist in reptiles or lower forms of life suggests that this biological rhythm represents some kind of evolutionary advance. What can that advance be? Snyder (26) presents several interesting hypotheses concerning the evolutionary function of the REM state. As he points out, for more than one hundred million years mammals lived in the shadow of ferocious reptiles, compared to which they were small and insignificant. Their survival during this period may have been facilitated .by long spells of sleep each day, which allowed them to hide and conserve their resources for brief active periods of food gathering and other activities. What survival value would periodic REM periods serve during these long periods of sleep? Snyder suggests three possibilities. Firstly, the increased metabolism, likely to accompany REM sleep, may serve to maintain temperature regulation during the long periods of sleep. Secondly, REM periods bring the animal to a state of near waking and readiness, and when terminated by brief arousal, allow a sampling of the environment for danger. Thirdly, if danger is detected the REM state has prepared the organism for appropriate fight or flight. He further suggests that there is a sensitive adjustment of the REM cycle to perceived danger (26) .
Snyder deals with a specific evolutionary function of the REM state, and his hypotheses suggest that the mammal is less of a 'slave' to his needs and to the environment than is the reptile. Pursuing this idea in a more theoretical and speculative way, it could be hypothesized that from a phylogenetic and psychoanalytic viewpoint the REM/non-REM cycle might represent an advanced form of id autonomy. It may mark an evolutionary step in the process of differentiation between id and environment -that is, a separation of internal needs from what happens in the external world. The REM/non-REM cycle may represent a less primitive internal clock which regulates the organism's needs in a relatively more autonomous way. This phylogenetic step towards id autonomy is more basic than developing ego autonomy, for the ego can develop with some independence only on the strength that the id and the environment are separated. Rapaport (21) points out that ego autonomy is a two-sided coin. The ego is relatively autonomous from the id because it has a reality testing function -by its grip on the environment. At the same time the ego is autonomous from the environment on the strength of its dealings with the id. Basic to this, phylogenetically, there must be a separation of environment from id. These speculations are consistent' with Breger's statement, in his discussion of the evolutionary function of dreams (3) , that the central advantage of a more complex brain is that it allows a greater independence from the immediate stimulating environment.
A Reassessment of Psychoanalytic Dream Theory
A psychoanalytic framework which could help to conceptualize the neurophysiological findings has been suggested, and Freud's Vol. 16 ; No.4 work on dreams is now reassessed in the light of the experimental data.
Psychoanalytic theory finds support in a number of ways. Within the conceptual model outlined the association of dreaming with wish fulfillment is not inconsistent with the neurophysiological data. Freud suggested that two important ego functions, active mastery of the environment and reality testing, are suspended during dreaming ( 10) , and REMs are known to be associated with a high degree of motor inhibition and a raised sensory threshold (5) . The importance of visual imagery in dreaming (10) is supported by the neurophysiological finding that visual pathways are activated during the REM state (5) .
Freud also suggested that dreams are necessary, and described their function in the phrase "Dreams are the guardians of sleep" (10); he considered them to be the safety valve by which disturbing, unconscious mental activity is dissipated. This view is only partly consistent with the neurophysiological findings. These suggest that the REM state is necessary -necessary in the sense that REM deprivation does cause some disturbance of functioning and is followed by increased REM dreaming to compensate for the loss (5) . The suggestion has been made that there is a build-up of toxic products during sleep and that this build-up is dissipated during the REM state (5) . This is only speculative but it does bear a resemblance to the psychoanalytic view that dreams are a safety valve. However, although dreams are assumed to be necessary, that they are 'guardians of sleep' is not borne out by facts. Depriving an individual of dreams, that is depriving him of REMs, does not affect total sleep per se. If Freud's theory were correct, REM deprivation should cause a disruption of total sleep but this does not happen experimentally as non-REM sleep remains ostensibly unaffected (1) . By the same token, REM deprivation should be followed by an increase in total sleep in order to make up for the loss, but this also is not borne out experimentally. What actually happens is that REM deprivation is followed by an increased amount of REM sleep alone (1) . These findings suggest that REM sleep has a function of its own, in and of itself, independent of total sleep and that this function may have more to do with the whole organism than with sleep alone.
A second view expressed by Freud was that the 'repressed' contributed the major share of the energy required for dreaming ( 10) . This suggests that dreams are born of conflict and depend upon conflict as a major source of energy; it would be better to describe the energy source within a neurophysiological framework.
The Function of the Sleep Dream Cycle
The problem of ascribing some function to the sleep cycle still remains. Most observers agree that the REM state and the non-REM state are not merely redundant. It seems unlikely that states so widespread in nature should have no function at all. The problem of looking for functions is complicated by the fact that as yet there is no integrated way of understanding this cycle. Should sleep be regarded as a unitary periodic state or as a series of two alternating states? If sleep has a function is the work carried out in the REM state or in the non-REM state or both or do each of these states serve separate functions? Studies on the psychological effects of total sleep deprivation (16) , REM deprivation (5), and stage 4 deprivation (1) have not as yet helped to answer these questions. The most acceptable overall view in the state of our present knowledge is that whatever function is served by the REM/non-REM cycle facilitates either maturation and integration of total behaviour of the organism and/ or of ego-directed waking behaviour.
Although the following discussion on function might suggest that most of the work during the sleep cycle is done during the REM or dream state, such a view would be premature. Recent work suggests that psychic activity goes on all through the night (7) . In non-REM periods it consists much more of secondary process thought, more related to recent memory and current daily preoccupations (7) . Studies indicate that rather complex discriminatory forms of cognitive activity can occur during non-REM sleep ( 11) . It might be that each REM period goes together with the preceding non-REM period to make up a single unit; this is suggested by the fact that sleep usually begins with a full non-REM period and ends with a REM period.
Several models have been proposed to clarify the function of the REM cycle. There is the biochemical model which postulates a build-up of toxic products during non-REM sleep which are dissipated during the REM state (5) . There are also several energy models. The sleep-dream cycle may be regarded as a time during which the ego recoups psychic energy in order to be able to continue its daily functioning -a kind of filling-station phenomenon.
Roffwarg (24) has suggested that the REM mechanism serves as an endogenous source of stimulation, furnishing great quantities of functional excitation to higher centres. Such stimulation would be particularly crucial in the period in utero and shortly after birth, before appreciable exogenous stimulation is available to the central nervous system. It might assist in structural maturation and differentiation of key sensory and motor areas within the central nervous system, partially preparing these areas to handle the enormous rush of stimulation provided by the post-natal milieu as well as contributing to their further growth after birth. Unfortunately this relegates the REM state to a minor role once development has taken place, and to see this state as simply a non-specific excitation overlooks the immense wealth of psychological and psychoanalytic data which suggests that a great deal takes place during the dreaming period, if not during all sleep. Dement (5) has shown that REM deprivation in cats leads to an increase in driveoriented behaviour. He and Fisher (6) have postulated that sleep may be a period during which unmanageable psychic energy is allowed to be siphoned off periodically in a harmless way. If this is true it is still unlikely that this function has to do with the maintenance of sleep, but rather with integration in a broader sense.
Hawkins has proposed that a rearrangement of unconscious impulses is accomplished by dreaming. "One cannot help being impressed as one watches the various polygraphic instruments just before a REM period that there are instinctual forces impelling the subject towards action. Everything seems to be becoming activated. Then at the last moment it is as if a switch is thrown and instead of waking and acting, the subject goes into a different phase of sleep and plays out the action on a screen in the mind" (13) .
Although this explanation attempts to bring in both psyche and soma, the impression gained is that there is a cause-effect relationship between them and it sounds as if a psychological phenomenon, dreaming, has been brought in to handle or dissipate a a physiological one -the discharge of energy.
The tendency to look at psyche and soma separately or to treat them unevenly, that is as one being the cause of the other, would seem less appropriate than viewing them side by side. The dream-REM state might better be seen as a psycho-physiological phenomenon with the psychological and physiological approaches as two aspects of the same phenomenon. Thus the psychological theories would have to be corrected and modified to take into account the physiological findings and vice versa. From this approach it is suggested that Freud's work on dreams may shed light on the function of the dream-REM state (without necessarily excluding non-REM sleep).
Common experience suggests that active work is accomplished during sleep. For example, it is sometimes advised that before coming to a final decision on some subject one should 'sleep on it' and this advice is often justified. Artists and scientists have reported instances in which a solution to a puzzling problem has come to them during a dream or while asleep. In agree-Vol. 16, No.4 ment with this the work model suggests that the ego requires a period of sleep for storing and organizing the data it has acquired during the day. Thus sleep can be seen as a time during which the ego suspends its outer directed functions, that is reality testing and active motor mastery of the environment as well as mastery over the id, to turn inward upon itself in order to deal with the information it has acquired during the day.
Freud's work on dreams is in agreement with this model. The fact that he ascribed more than one category to the latent dream content suggests that he might have considered the dream-REM state to be associated not with just one function but rather with a group of related functions, and although his major interest centered on the 'repressed' his statements concerning current sensation and current concerns are illuminating. Briefly, Freud believed that indifferent impressions were capable of being used for constructing a dream so long as they were recent, but they lost that capacity as soon as they were a day or at the most a few days older. He felt that in the content of any dream he could always discover a tie-in with an experience of the previous day (10) . Potzl's experiments in 1917 also indicated that dreams handle material of the previous day, particularly unconsciously perceived material. From a psychological point of view does this suggest that dreams have a function of handling data accumulated during the day? Breger (3) argues cogently that the fantasy processes in dreaming, whether or not the dream is recalled and its value in psychoanalysis aside, do serve an adaptive function in adult humans. He supports this hypothesis with several lines of evidence: the benefits derived from 'catharsis' and 'talking things-out', the 'work of mourning' following the loss of loved ones and the repetitious reliving in fantasy that frequently follows a stressful experience. These are all attempts at mastery of an upsetting situation, and the processes involved bear a resemblance to the processes seen in dreams. Breger hypothesizes that dreams serve to integrate affectively aroused material into structures within the memory systems that have previously proved satisfactory in dealing with similar material and he argues that dreams are particularly adept at this. They can 'concentrate' on internal transformations unhindered by environmental stimuli and have at their disposal a greater number of programs, that is a greater number of combinations for integrating ideas. Stored memory material is available to them which may not be available during the waking state. Finally, the processing of information during dreaming is not so constrained by the rules of social censorship. From this it could be speculated that the recurrence of conflict in dreams is associated with that body of data which has not been adequately mastered.
Some Phenomenological Considerations
So far, the actual subjective phenomenon of dreaming in humans has been partly put aside, especially in its relation to REMs. The experimental findings suggest a twofold connection between dreaming and the REM state. Firstly, sleepers awakened during REM sleep tend more often to recall dreams than when awakened during non-REM sleep (5) . To be more specific, a sleeper awakened during a REM period may say that he has not experienced anything. When pressed he may come up with some vague and difficult-to-describe feelings. Ultimately he may admit to dreaming and describe the dream content. Presumably, the secondary elaboration starts the moment the subject is awakened. Awakened during a non-REM period, the subject will say that he has not been experiencing anything or that he was thinking (22) . The difference between the statements 'I was thinking' and 'I was dreaming' is this: 'I was thinking' implies a sense of control over one's thoughts and a feeling that the thoughts occurred within one's ego boundaries. 'I was dreaming' suggests a lack of control and an absence of ego boundaries; that is, the thoughts are considered outside of oneself. This is consistent with the view of dreaming as a hallucinatory experience (8) .
The second correlation between dreaming and the REM state is that an association has sometimes been found between the quality of the rapid eye movements and the dream content itself (23) .
In neither case is the relationship between REMs and dreaming an invariable one. Being awakened during REM sleep is not always associated with the recollection of dreams. A small percentage of individuals do recall dreams when awakened during non-REM sleep (22) . Rather than view the dream as a discrete entity it would seem more appropriate to think of dreaming as a process of thought along a continuum. For example, it seems likely that the dreams recalled in psychoanalytic treatment are really a conglomerate of more than one dream period during the night, although the last period might have a major voice in the recollection. What is recalled in analysis may be a common denominator of several dream periods arrived at in a timeless way via condensation and displacement. Thus it would be incorrect to say that because only a small percentage of our dreams are recalled during the day, analytic interpretation of these dreams is inadequate for the understanding of the psyche. No matter how many or how few dreams are recalled the nature of the residue of unprocessed conflicts should not be affected.
Therefore it might be postulated that the dream-REM state is a period during which something analogous to a peak of psychic energy activates memory. Moreover, this happens at a time when there is the greatest abdication of the censor. The REM state is after all associated with an activated EEG suggesting ongoing cortical activity similar to waking life, and empirically all that is known is that sleepers recall things during the REM state that they do not recall otherwise.
Summary
A conceptual framework using the psychoanalytic model has been presented to describe the REM/non-REM phenomenon. Waking life and sleeping life have been compared in terms of ego control and ego regression. The REM/non-REM cycle has been presented as representative of an archaic periodic form of functioning, the REM bursts suggesting peaks of psychic energy. The conceptual framework has been examined ontogenetically and phylogenetically, and psychoanalytic theory has been examined in the light of the neurophysiological findings. Finally, several models have been reviewed regarding the function or functions of the REM/non-REM cycle.
